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Purpose: Work posture and occupation are among the most controversial predisposing 
factors associated with venous disease. We examined the distribution and extent of venous 
reflux in the lower extremities of symptom-free vascular surgeons, who were typically 
classified as leading a life of prolonged standing, in comparison to a group of symptom-free 
volunteers. 
Methods: In this prospective study (January 1991 to April 1994), the venous system in the 
lower limb veins of 28 vascular surgeons (56 limbs) and 25 normal volunteers (50 limbs) 
was examined by color-flow duplex imaging. The two groups were matched for age (29 
to 45 years) and sex (all men). Subjects with clinical signs and symptoms of venous disease, 
history of deep or superficial vein thrombosis, or p evious venous operation or injection 
sclerotherapy were not included in the study (12 vascular surgeons). 
Results: Venous reflux was detected in 29 limbs of vascular surgeons (52%) and in 16 limbs 
of the control group (32%) (chi-squared test = 4.232, p - -0 .039) .  In the latter, 
superficial venous incompetence was detected in 9 of 50 limbs (18%), deep venous or 
perforator incompetence in 3 of 50 limbs (6%), and venous incompetence involving both 
the superficial and deep systems in 4 of 50 limbs (8%). In the group of vascular surgeons, 
reflux in the superficial veins was seen in 22 of 56 limbs (39%), in the deep and or 
perforating veins in 4 of 56 limbs (7%), and in both the superficial and deep veins in 3 of 
56 limbs (5%). Superficial venous reflux was more frequently encountered in the limbs of 
45% of vascular surgeons (25 of 56) than in the limbs of the control subjects 26% (13 of 
50) (chi-squared test = 3.99, p = 0.047). Distal long saphenous vein reflux alone 
accounted for 39% (5 of 13) of any superficial venous incompetence in the limbs of the 
control subjects, and was higher, at 48% (12/25), in the vascular surgeons. Reflux in the 
gastrocnemial veins was equally distributed between the limbs of the control subjects 
(10%) and the vascular surgeons (11%). 
Conclusions: Venous reflux was more frequently seen among symptom-free vascular 
surgeons than normal individuals of a nonmedical vocation. The superficial system was by 
far the most common site of venous incompetence in both groups. Below-knee-long 
saphenous vein reflux in any combination was present in more than 75% of the limbs with 
superficial venous incompetence. (J VASC SURG 1995;22:150-4.) 
Among the risk factors that have been associated 
with the development of chronic venous disease, 
physical activity, work posture, and occupation are 
probably the most controversial. 1~3 Although a de- 
finitive association between prolonged standing and 
varicose veins has been reported by several epidemio- 
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logic studies, L4's inconclusive vidence or no associa- 
tion has been published by others. 68 
I f  primary valvular defects and weakness of the 
vein wall are assumed to have a role in the cause of the 
early chronic venous disease, 9'1° then the level and 
duration of the blood pressure, acting as a constant 
stimulus, may determine the natural course of the 
disease. The importance of venous blood pressure in 
the development of chronic venous disease is con- 
firmed by the presence of varicose veins only in the 
lower extremities. 9 It is believed that the hemody- 
namic derangements are confined to the sites of 
primary lesions initially and that they "spread" to 
other vessels in the progress of the disease, l° It has 
been estimated that varicose veins in 90% of cases are 
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either asymptomatic or mild, with the distribution 
equal between thc two groups, m 
Until a decade ago noninvasive venous investiga- 
tion for the detection of reflux was mainly based on 
the results of continuous-wave Doppler ultrasonog- 
raphy.ll Its deficiencies to identify the anatomy, exact 
sites, amount, and extent of reflux in all three systems 
(superficial, deep, or perforating) have been over- 
come by duplex ultrasonography. 12,13 
The aim of this study was to test the hypothesis 
that vascular surgeons, who represent a group whose 
occupations require standing for prolonged periods, 
have a different frequency, distribution, and extent of 
asymptomatic venous reflux than the age- and 
sex-matched control subjects without a history of 
venous disease. 
MATERIAL AND METHODS 
Through the period January 1991 to April 1994, 
28 symptom-free vascular surgeons were subjected to 
bilateral investigation of the lower extremities by 
means of color-flow duplex imaging (CFDI) for 
detecting the presence of venous reflux. They were all 
white men, with a mean age of 36.8 years, range 29 
to 45 years. These surgeons, coming from different 
countries from all continents (Europe, n = 21; Asia, 
n = 1; Africa, n = 1; Oceania, n = 1; America, 
n = 4), were examined at the time of their visit in our 
department. Sixty-one percent of surgeons were 
trainees who perform most types of operations, and 
the remaining were consultants in fiall surgical 
activity. Standing time in this group was estimated to 
exceed 7 hours a day for at least 4 days a week for a 
minimum of 7 years (up to 20 years). A second group 
of 25 control subjects of nonmedical vocations (out 
of 48 initially screened), who led flexible lifestyles in 
terms of posture and came from different countries 
(Europe, n = 16; Asia, n = 1; Africa, n = 1; Oce- 
ania, n = 2; America, n = 5), were also examined 
with CFDI in the above-mentioned period, for the 
presence of venous reflux in the lower extremities. It 
was estimated that their standing time was less than 
3 hours a day. The individuals in this group were 
selected to match the group of vascular surgeons in 
terms of sex (men) and age (29 to 45 years) (mean 
age 34.5 years). Twenty-three control subjects were 
not included in the study because of a history of 
prolonged standing (> 3 hours per day), previous 
deep vein thrombosis (DVT) or superficial (SVT) 
vein thrombosis, injection sclerotherapy, and age 
exceeding 45 years. 
Twelve vascular surgeons with clinical signs and 
symptoms of venous disease, history of DVT or SVT, 
or previous venous operation or injection sclero- 
therapy, were not included in the study. It was noted 
that most of these surgeons were using elastic 
stockings regularly, but this was the case only in four 
of the symptom-free vascular surgeons. 
CFDI examination was performed with a 5 MHz 
linear array probe of an ATL Ultramark 9 scan- 
ner (Advanced Technology Laboratories, Bothell, 
Wash.) with a technique previously describedJ 4 
Venous investigation i cluded the saphenofemoral 
junction (SFJ), the common femoral, the superficial 
femoral, the popliteal, the anterior/posterior tibial, 
the peroneal, the gastrocnemial, the long and short 
saphenous, and the perforating veins. In all cases the 
presence of reflux, apart from its convenient and 
rapid identification by color-flow imaging, was 
confirmed by viewing the corresponding Doppler 
waveforms. The normal time for the valve closure is 
less than 0.5 seconds? s A vein was considered 
insufficient in this study only if the duration of reflux 
(continuous reverse flow) exceeded 1 second. 
Reflux was separated as proximal or distal. Reflux 
was considered proximal if it was present in veins 
above the popliteal crease and distal when below it. 
Depending on whether it was confined to a single or 
more than one venous segments, reflux was also 
separated as segmental or multisegmental, respec- 
tively. 
Statistical nalysis of our results was performed by 
means of the chi-squared test with Yate's correction, 
whenever that was necessary. 
RESULTS 
Most of the limbs in the control group (34 of 50, 
68%) and almost half of the limbs in the group of 
vascular surgeons (27 of 56, 48%) were found to 
have no venous hemodynamic abnormalities. How- 
ever, venous reflux was more frequently seen in the 
limbs of vascular surgeons (29 of 56, 52%) than in 
the control group (16/50, 32%) (chi-squared 
test = 4.232,p = 0.039). 
The sites of venous incompetence in the limbs of 
both groups are shown in Table I. In the control 
group superficial venous incompetence was detected 
in 9 of 50 limbs (18%), deep venous or perforator 
incompetence in 3 of 50 limbs (6%), and venous 
incompetence, including both the superficial and 
deep veins, in 4 of 50 limbs (8%). In the group of 
vascular surgeons, reflux in the superficial veins was 
seen in 22 of 56 limbs (39%), in the deep and or 
perforating veins in 4 of 56 limbs (7%), and in both 
the superficial and deep veins in 3 of 56 limbs (5%). 
Of the limbs with venous incompetence, 75% (I2 of 
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Table I. Distribution of venous reflux 
Control subjects Vascular surgeons 
Location No. of limbs % No. of limbs % 
S 9 18 22 39.3 
P 0 0 0 0 
D 1 2 0 0 
M 2 4 3 5.3 
S+P 0 0 0 0 
S+D 1 2 1 1.8 
P+D 0 0 0 0 
M+P 0 0 1 1.8 
S+M 3 6 1 1.8 
S+P+M 0 0 1 1.8 
No reflux 34 68 27 48.2 
Total 50 100 56 100 
S, Superficial veins; P, perforator veins; D, deep veins; 34, muscular 
veins. 
Table II. Distribution and extent of reflux 
in the superficial system 
Control Vascular surgeons 
No. of limbs % No. of limbs % 
SFI 1 7.6 2 8 
LSV (AK) 1 7.6 3 12 
LSV (BK) 5 38.4 12 48 
SFJ + LSV (AK) 1 7.6 1 4 
SFJ+ LSV (BK) 0 0 1 4 
SFI+ LSV (AK+ BK) 0 0 3 12 
LSV (AK+BK) 3 23 0 0 
SSV 2 15.3 0 0 
SSV + LSV 0 0 0 0 
SPI+SSV (BK) 0 0 3 12 
Total 13 100 25 100 
LSV (AtO, Long saphenous vein above the knee crease; LSV (BIO, 
long saphenous vein below the knee crease; SSV, short saphenous 
vein; SPJ, saphenopopliteal junction. 
16) in the control group and 86% in the group of the 
vascular surgeons had segmental reflux in only one 
venous system, with the remainder being cases of 
multisegmental (M) reflux. In both groups, reflux 
involving combinations of the superficial (S), deep 
(D), or perforating (P) veins were either are (S + D, 
M+P,  S +M,  P+ S+M)  or absent (S +P,  
P+D) .  
Superficial venous reflux in any combination was 
more frequent in the limbs of vascular surgeons 45% 
(25 of 56) than in the control 26% (13 of 50) 
(chi-squared test = 3.99, p = 0.047). The distribu- 
tion and extent of reflux in the superficial system is 
shown in Tables II and III. The most common site of 
superficial venous reflux was the below-knee segment 
of the long saphenous vein (LSV), demonstrating 
Table III. Extent of superficial venous 
incompetence 
Control Vascular surgeons 
No. of limbs % No. of limbs % 
Above Knee (AK) 3 23 6 24 
Below Knee (BK) 7 53.8 15 60 
AK+BK 3 23 4 16 
Total 13 100 25 100 
reflux in 38% (5 of 13) among the control group and 
in 48% (12 of 25) among the vascular surgeons. SFJ 
reflux in any combination was 15% (2 of 13) in the 
control group and 28% (7 of 25) in the vascular 
surgeons. 
DISCUSSION 
Several epidemiologic studies, conducted in the 
course of the last 25 years, have tricd to determine 
whether prolonged standing, on an occupational or 
habitual basis, is a predisposing factor in the devel- 
opment of chronic venous disease. According to the 
survey ofAbramson et al., ~ the prevalence of varicose 
veins was substantially higher among workers (20 to 
64 years old) who reported spending much time 
standing (p < 0.05 for male andp < 0.01 for female 
workers). In the comparative study ofMekky et al., 4 
the prevalence of varicose veins in both English and 
Egyptian female cotton workers was highest among 
those who worked standing (56.5% and 7.9%, 
respectively) and lowest in workers with sedentary 
jobs (18.2% and 3.0%, respectively). It was inter- 
mediate among those who mostly walked or those 
who stood, sat, and walked. However, in other 
studies no association has been found between 
varicose veins and work posture or  occupation. 68 In 
the Framingham study people who were classified as 
leading a sedentary life or men working at a sedentary 
occupation were more at risk for development of 
varicose veins. 16 
Our study differs from the above or other 
pertinent publications in the following respects: all 
subjects with documented past DVT or SVT, signs 
and symptoms of chronic venous insufficiency, pre- 
vious venous urgery or injection sclerotherapy were 
not included in the study, so that only asymptomatic 
stages of venous disease were assessed; etection of 
venous abnormalities was made by means of CFDI, 
which shows the different sites and extent of reflux; 
the age range of the subjects accepted inthe study was 
only 16 years (29 to 45) and the mean age difference 
between the two groups was very small (2.3 years); 
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vascular surgeons, leading typically a life of pro- 
longed standing, formed one of the groups under 
investigation. 
Overall the likelihood of venous reflux was higher 
in the limbs of vascular surgeons (52%) than in the 
group of control subjects (32%) (p = 0.039). Eighty 
percent (22 of 28) of the symptom-free vascular 
surgeons of this study were found to have venous 
incompetence. This is significantly higher than the 
level of prevalence indicated by recent epidemiologic 
data, according to which half of the adult population 
have minor stigmata of venous disease (men 40% to 
50%).3 This could probably reflect a group at higher 
risk and the application of a more sensitive diagnostic 
method (CFDI). 
Superficial venous reflux in any combination with 
perforator and or deep venous incompetence was 
more common in the limbs of vascular surgeons 
(45%) than in the control subjects (26%) (p = 
0.047). This finding was not unexpected, because 
even in patients with venous ulceration the overall 
contribution of the superficial system is greater than 
that of the deep. 17-19 
Overall, distal LSV reflux was present in more 
than 75 % of the limbs with superficial incompetence 
in both groups. This is in accord with other studies, 
showing that the LSV segments at the knee and calf 
level are the sites with the highest prevalence of 
superficial incompetence? 4,17,2° It has also been 
found that distal venous reflux is more frequent in 
patients with symptoms. 17,21,22 However, the mean 
age of the individuals included in these studies was 
at least one decade higher than the subjects of this 
study. 
Reflux of the saphenofemoral junction in limbs 
with superficial venous incompetence was 15% in the 
control group and 28% in the vascular surgeons. This 
is in accord with a recent study of symptomatic limbs 
where it was documented that saphenous reflux can 
exist without SFI incompetence. 23 The frequent 
presence of distal LSV reflux and the low incidence of 
SFJ incompetence in the symptom-free patients of 
this study support he venous wall theory 24 and the 
theory that reflux develops in an ascending rather 
than a retrograde fashion. 
Reflux in the gastrocnemial veins was equally 
distributed between the two groups, with 10% in the 
control subjects and 11% in the vascular surgeons. 
However, it has been shown that the frequency of 
reflux in the gastrocnemial veins in symptomatic 
limbs is much higher (24% and 32%). 14'25 
Deep venous incompetence was rare in both the 
control group (4%) and the vascular surgeons (2%). 
Our findings coincide with those of Almgren and 
Erikson, 26 who demonstrated primary deep venous 
incompetence in 3.5% of normal limbs with no 
evidence of varicose veins but with varicosities in the 
contralateral limb. 
None of the subjects in the control group had 
perforating vein incompetence. However, below- 
knee perforating vein incompetence was detected on 
two occasions (two of 29) (7%) among the vascular 
surgeons. This was expected because perforating vein 
incompetence is frequently seen in patients with 
symptoms, particularly those with skin changes and 
ulceration. 27 
In most limbs with venous incompetence, in both 
groups, reflux was detected in only one venous 
segment (75% in control subjects and 86% in 
vascular surgeons), with the remainder in cases with 
multiple incompetent segments. This may only 
reflect an early stage of the venous hemodynamic 
abnormality. It has been shown that limbs with skin 
changes or ulceration have multisegmental reflux. 28 
The likelihood of venous reflux was significantly 
higher among the symptom-free vascular surgeons 
than the control group. The superficial system was 
the most common site of venous incompetence in
both groups, whereas deep or perforating vein reflux 
was rare. Distal LSV reflux was present in more than 
75% of the limbs with superficial venous insuffi- 
ciency. 
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